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@ Electromeclianical bicycle transmission. 

@ An electronnechanical bicycle transmission (10) 
comprises an electric motor (16) controlling through 
a first rigid mechanism (29) the movement of a first 
element (28) connected through preloaded yielding 
means (24,25) to a second movement element (21) 
through another rigid mechanism (18.19,20) of a 
sprocket change mechanism member (11) moving to 
engage a transmission chain (12) opposite a pre- 
determined sprocket of a plurality of coaxial 
sprockets (13) of different diameters. 
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The present invention relates to an electro- 
mechanical bicycle transmission. 

In the art of the bicycle the structure of a 
transmission with sprockets in which a sprocket 
change mechanism shifts the chain upon command 5 
onto a selected sprocket of a plurality of sprockets 
of different diameters arranged concentrically and 
integral through an idling gear system with the rear 
wheel is well known. 

Although generally the sprocket change 10 
mechanism is controlled by the cyclist through a 
control lever connected thereto through a cable 
there have been proposed electromechanical de- 
vices in which the sprocket change mechanism is 
operated substantially in simulation of the move- 75 
ment of the lever, through a gearmotor in turn 
operated on command of the cyclist by means of 
push buttons located on the handlebar. Such em - 
bodiments are however not popular because of the 
peculiar operation through which the sprocket 20 
change mechanisms shift the chain among the 
various sprockets and which makes unsatisfactory 
the simple replacement of the lever by an electric 
motor. Indeed, in a transmission using a sprocket 
change mechanism it can happen that during pas- 25 
sage between the sprockets the sprocket change 
mechanism encounters temporary high resistances. 
For example, a necessary condition for correct 
gear shifting is that the pedals be operated for the 
entire duration of the transition between the 30 
sprockets to ensure correct engagement between 
the destination sprocket and the chain links. Ir- 
regularities or temporary interruption of pedalling 
during shifting leads to the rise of the above men - 
tioned resistances in the movement of the trans - 35 
mission. 

In manual shifting, the cyclist perceives 
through the mechanical connection of the lever the 
changes in resistance opposed by the chain to 
movement of the transmission and is thus able to 40 
control pedalling and the operation of the lever. 
With known electromechanical gear shifting de- 
vices such a feedback through the lever is com - 
pletely lacking and hence, during shifting, the 
gearmotor often works for a period of time of 45 
variable length under conditions of excessive re - 
sistance and this can bring errors of positioning, 
wear and failure. In addition, the shift takes place 
with low speed and accuracy. These defects have 
until now limited the use of electromechanical 50 
transmissions in cycling. 

The general purpose of the present invention is 
to overcome the above shortcomings by supplying 
an electromechanical transmission which would 
always perform the shift synchronously with in- 55 
stances of less resistance avoiding the need for the 
motor to overcome unforeseen increases in resis- 
tance in the movement of the gear shifting device. 



In view of the above purpose it has been 
sought to provide in accordance with the present 
invention an electromechanical bicycle transmis- 
sion of the type comprising a moving sprocket 
change mechanism to engage a motion transmis - 
sion chain opposite a predetermined sprocket of a 
plurality of coaxial sprockets of different diameters 
characterized in that it comprises an electric motor 
controlling through a first rigid mechanism a first 
element connected through preloaded yielding 
means to a second element for shifting of the 
sprocket change mechanism through another rigid 
mechanism for movement thereof between end 
positions corresponding to engagement of the 
chain with the first and the last sprockets of the 
plurality. 

To clarify the explanation of the innovative 
principles of the present invention and its advan - 
tages compared with the known art there is de - 
scribed below with the aid of the annexed drawings 
a possible embodiment by way of non limiting 
example applying said principles. In the drawings: 

- FIG. 1 shows a schematic side view of a 
bicycle using an electromechanical trans- 
mission in accordance with the present in- 
vention, 

- FIG. 2 shows an enlarged schematic partial 
cutaway view of a first embodiment of an 
electromechanical transmission in accor - 
dance with the present invention, 

FIG. 3 shows a partial cross section view 
along plane of cut III - III of FIG. 2. 

- FIG. 4 shows a partial view of the electro - 
mechanical transmission of FIG. 2 in a dif- 
ferent operating situation, 

- FIG. 5 shows an enlarged schematic partial 
cutaway view of a second embodiment of a 
transmission in accordance with the present 
invention, 

- FIG. 6 shows a partial cross section view 
along plane of cut VI -VI of FIG. 5, and 

- FIG. 7 shows a partial view of a bicycle 
applying a variant of the embodiments of the 
above figures. 

With reference to the figures FIG. 1 shows 
schematically a bicycle to which is applied an 
electromechanical transmission 10 having a 
sprocket change mechanism 11 to guide a chain 
12 among sprockets 13 having different diameters. 
The electromechanical transmission 10 is con- 
trolled by an electronic device 14 arranged, for 
example, on the handlebar of the bicycle iri an 
easily accessible position for the cyclist's fingers. 

FIG. 2 shows an enlarged partial cross section 
of a first possible embodiment of the electro- 
mechanical transmission 10. 

As may be seen in said FIG. the electro- 
mechanical transmission 10 comprises a boxed 
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body 15 to which is fixed an electric motor 16 
optionally enclosed in a sealed case. As clarified 
below, the motor 16 can advantageously be of the 
stepped type. The boxed body 15 has a support 17 
for fixing to the bicycle frame and supports on 
shafts along the axes of the shafts 21 , 22 two arms 
18, 19 to whose other ends is pivoted an element 
20 to form a parallelogram for movement of the 
sprocket change mechanism 1 1 . 

In accordance with the known art the sprocket 
change mechanism 1 1 can be supported elastically 
to maintain chain tension. The elastic support is not 
shown since it is easily imaginable for one skilled 
in the art. 

While the shaft 22 of the arm 19 rotates freely, 
the shaft 21 of the arm 18 is integral with a lever 
element 23 in the body 15. As may be seen in FIG. 
3. the lever 34 supports U springs 24, 25 coiled 
around the shaft 21 and with end arms extended 
substantially parallel to engage in seats 26, 27 in 
an element or carriage with a nut screw 28 travel - 
ling on a worm 29 driven by the motor 16. The 
worm 29 has one end projecting from the body of 
the transmission mechanism to supply an operating 
knob for possible manual control of the transmis- 
sion mechanism. 

The lever element 23 comprises a 'reel' part 30 
and a part with central strikers 31 to guide and hold 
in position the springs 24, 25. 

Upon appropriate powering of the motor the 
carriage 28 moves along the worm 29 and the lever 
element 23 entrained by the springs 24 and 25 
engaged in the carriage rotates the shaft 21 by a 
corresponding angle. In this manner, the parallel - 
ogram formed by the arms 19 and 18 and the 
element 20 moves and shifts the sprocket change 
mechanism 1 1 with a movement similar to that of 
the manual shift mechanisms of the known art. 

To supply position information to the circuit 14 
the carriage 29 supports electrical contacts 32, 33, 
34 connected together. The contacts 32, 33 are 
arranged to enter in connection with respective 
elastic ends 35, 36 of an arched spring element 37 
insulated electrically from the cover 15 when the 
carriage is near one of the ends of the worm 29. 
The exact position of the ends 35 and 36 is ad - 
justable by means of the screws 38, 39. 

The contact 34 is shaped to rest elastically on 
the stem of a screw 40 screwed through the cover 
15 but electrically insulated from said cover and 
extending parallel to the drive worm 29. The length 
of the screw 40 is such that its free end is arranged 
near the half way point of the travel of the carriage 
28 on the worm 29. The exact position of said free 
end is adjustable by screwing in or out the screw 
40. 

By means of a conductor 41 , for example fixed 
to the screw 38, the spring 37 is electrically con - 



nected to the control device 14 just as the screw 
40 through a conductor 42 and the contacts 32, 33, 
34 through a flexible conductor 43 are connected 
to said device, permitting movement of the car- 

5 riage. In this manner when the carriage is at one of 
the two ends of the operating worm 29 there is 
electrical connection between the conductors 41 
and 43. In addition, between the end position 
shown in FIG. 2 and the position with the carrige at 

10 mid position on the worm 29, there is electrical 
connection between the conductors 42 and 43. 
Hence, if the device 14 detects an electrical con- 
nection between the conductors 41, 43 and si- 
multaneously between the electrical conductors 42. 

75 43 it means the carriage is in the end position 
shown in FIG. 2. But if the device 14 detects an 
electrical connection only between the conductors 
41, 43 it means the carriage is in the opposite end 
position. Finally, if the device 14 detects the cre- 

20 ation or the elimination of. an electrical connection 
between the conductors 42, 43 it means that the 
carriage is transiting through the centre line of the 
worm 29. The device 14 is thus capable of ac- 
curately determining the extreme end of travel po- 

25 sitions and any intermediate position of the car- 
riage 28. 

By using a stepped motor the information from 
the limit switches combined for greater safety with 
the information of passage through the centre line 

30 of the worm 29 permits accurate control of the 
position of the carriage at any time as is easily 
imagined by one skilled in the art. 

The device 14, which is essentially a control 
circuit with cabled or programmed logic such as a 

35 microcontroller for movement of a stepped motor 
to take it to the predetermined position, of known 
art and therefore not further shown nor described, 
can thus control the motor 16 so as to cause a 
discrete number of predetermined positions, each 

40 corresponding to engagement of the chain 12 with 
one of the sprockets 11, to reach the transmission. 

To manually control passage between said 
predetermined positions the device 14 has two 
push buttons 44, 45 operated by the cyclist, one to 

45 control shifting to the larger sprockets and one to 
control shifting to the smaller sprockets. 

As mentioned in the introduction, in a gear 
shifting mechanism, shifting from one sprocket to 
the other takes place only while the pedals are 

50 turning. In addition, to avoid overloading the motor 
it is preferable that gear changing take place at 
times of less resistance to movement of the chain 
among the sprockets. To achieve this there is 
provided connection of the lever 23 to the carriage 

55 28 through the preloaded springs 24 and 25. 

Indeed, the springs 24 and 25 are made in 
such a manner as to supply resistance to bending 
such that if the motor command occurs under 
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conditions favourable to changing, the lever 23 
moves integrally with the carriage 28. But if the 
stress necessary to move the transmission is for 
any reason excessive, e.g. because of momentary 
suspension of pedalling, the spring arms as shown s 
m FIG. 4 bend so that the lever 23 remains stop- 
ped while the carriage moves. In this manner the 
springs will be loaded and, when the movement 
stress of the transmission decreases to an ac- 
ceptable level, the springs execute this movement io 
returning to the bent position. In this manner it is 
ensured that the moving elements of the trans- 
mission do not undergo excessive stress. 

In addition, thanks to this expedient it is pos - 
sible to use a stepped motor, which is more easily 75 
and economically controlled in position than normal 
direct current motors, avoiding the loss of steps 
thereby because of excessive resistance to move - 
ment. It is recalled however that in case of ac- 
cidental loss by the motor of steps for any reason 20 
passage through the centre line or end position, 
signalled by the contacts 32, 33. 34. permits the 
control device 14 to readjust the position informa- 
tion of the motor. 

In practice it suffices for the cyclist to com - 25 
mand the change with the push buttons 44 or 45. 
The springs 24, 25 synchronise the movement of 
the transmission depending on the change of 
stress so that the gear change takes place under 
optimal conditions. For example, in case of un- 30 
foreseen interruption of pedalling or any other hin - 
drance, the motor executes all the same its action 
and the springs deform to carry out the movement 
of the transmission as soon as possible. 

FIGS. 5 and 6 show a second possible em- 35 
bodiment of a gear changing device in accordance 
with the present invention. Hereinafter the same 
numbers with the suffix 'prime' are used to indicate 
elements corresponding to elements with the same 
number as shown in FIGS. 2 and 3. 

The device 10" comprises a cover 15' sup- 
ported on the bicycle frame by a support 17V A 
motor 16' moves a worm 29' which engages a 
sector of a sprocket 46. The sprocket 46 is pivoted 
idling around an shaft 2V integral with an arm 18' 45 
which together with an arm 19' and a jointing 
element 20' forms a parallelogram for operation of 
a transmission analogous to the transmission 1 1 of 
FIG. 2 and thus not further shown. 

integral with the shaft 21' is present a lever 50 
element 23* as better seen in FIG. 6 which sup- 
ports a U spring 24' with free ends arranged in 
contact with the sides of a tooth 47 projecting from 
the sector gear 46. In this manner there is provided 
a movement of the parallelogram similar to that 55 
described above. If the stress of the movement is 
sufficiently reduced, operation of the motor and 
thus movement of the sector gear is followed by an 
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analogous movement of the lever 23* and hence of 
the transmission. If the stress Is excessive the 
motor 16* moves only the sector gear while the 
spring 24' bends storing the energy necessary to 
move the parallelogram when the stress dimin- 
ishes. 

Analogously to what was seen above, the de - 
vice 10' comprises contacts 32', 33'. 34' moving 
with the sector gear, the contacts 32' and 33' 
entering into electrical connection with the free 
ends 35*. 36* of a spring 37' when the sector gear 
is in one of the end of travel positions while the 
contact 34' runs on a screw 40* for half the move - 
ment of the sector gear. 

In this manner the information on end of travel 
and intermediate position necessary to the control 
device 14 for correct operation of the motor 16' is 
supplied through the conductors 41', 42', 43*. 

It is clear at this point that the purposes have 
been fulfilled, supplying an electromechanical 
transmission easily manufactured and allowing ac- 
curate and rapid gear shifting without excessive 
stresses of the mechanical parts and without 
problems of synchronisation of pedalling and op - 
eration of the transmission. In addition, it is easy to 
verify that a transmission such as described above 
is readily adaptable to any bicycle with manual 
transmission merely by replacing the latter with an 
electromechanical transmission 10, 10'. 

It can also be imagined to connect between the 
operating shaft and the parallelogram a mechanism 
for motion transmission. For example, it is possible 
to conceive of positioning the actuator in a pro- 
tected place such as near the seat and controlling 
through a steel cable the movement of the sprocket 
change mechanism parallelogram. 

In this manner it is also conceivable to use as 
a parallelogram a mechanical sprocket change 
mechanism of the known art. An example of such a 
solution is shown schematically in FIG. 7 where 
there is seen an actuator 10" othenvise similar to 
one of the actuators 10, 10' described above and 
having a shaft 21" corresponding to the shafts 21. 
21' which moves, in place of the direct connection 
to a parallelogram, a small pulley 48 or even a 
simple lever controlling a cable 49 operating a 
normal mechanical transmission 50. 

Such a solution protecting the actuator Is par - 
ticularly suitable for crosscountry or mountain bikes 
where the lower parts of the bicycle are easily 
reached by blows. In addition, installation of the 
electromechanical trasmission on a bicycle already 
equipped with a conventional transmission is fa- 
cilitated since It is sufficient to connect the cable 
49 to the existing transmission with a clear econo - 
my. 

Naturally the above description of an embodi - 
ment applying the innovative principles of the 
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present invention is given merely by way of ex - 
ample and therefore is not to be taken as a limita - 
tion of the patent right claimed here. For example, 
the exact form and proportions of the elements 
making up the electromechanical transmission will 
change with changes in the particular manufactur - 
ing requirements. In addition, the control device 14 
can include, in addition to the function of gear 
changing by manual control, other functions such 
as for example an automatic or semiautomatic 
transmission based on running parameters of the 
bicycle such as for example speed or other, as 
described for example in a copendent patent ap - 
plication filed by the same applicant. 

Lastly, the ability of accurately controlling 
movement of the sprocket change mechanism be - 
tween the two end positions also permits pro- 
gramming of movements more complicated than 
merely moving to the position corresponding to 
engagement of a particular sprocket. 

Indeed, it has been found that, to make en- 
gagement more reliable, the sprocket change 
mechanism can be commanded to advance slightly 
beyond the sprocket to then back off after a brief 
stop to the exact engagement position. 

Claims 

1. An electromechanical transmission for bicycles 
of the type comprising a sprocket change 
mechanism moving to engage a motion trans - 
mission chain opposite a predetermined 
sprocket of a plurality of coaxial sprockets of 
different diameters characterized in that it 
comprises an electric motor controlling through 
a first rigid mechanism a first element con- 
nected through preloaded yielding means to a 
second moving element of the sprocket 
change mechanism through another rigid 
mechanism for movement thereof between end 
positions corresponding to engagement of the 
chain with the first and last sprockets of the 
plurality. 

2. Transmission in accordance with claim 1 
characterized in that the first mechanism 
comprises a worm rotated by the motor on 
which runs a nut screw carriage forming said 
first element. 

3. Transmission in accordance with claim 1 
characterized in that the first mechanism 
comprises a worm rotated by the motor on 
which engages a sector gear forming said first 
element. 

4. Transmission in accordance with claim 1 
characterized in that the second element 
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comprises a rotating shaft for movement of the 
transmission through the second mechanism. 

5. Transmission in accordance with claim 4 
characterized in that the second mechanism 
comprises a parallelogram jointed at one end 
supporting the sprocket change mechanism 
and with arms connected for their movement 
to said shaft. 



6. Transmission in accordance with claim 4 
characterized in that connection of the par- 
allelogram to said shaft comprises a pivoting 
pin of an arm of the parallelogram integral with 
75 the shaft. 

7- Transmission in accordance with claim 5 
characterized in that the connection between 
the shaft and the parallelogram comprises a 

20 tierod. 

8- Transmission in accordance with claim 1 
characterized in that the yielding means com- 
prise at least one spring substantially formed 

25 like the letter U with preloaded arms arranged 

to engage with and react between the first and 
second elements. 

9. Transmission in accordance with claims 4 and 
30 8 characterized in that the rotating shaft bears 

integrally a radial support for receiving and 
support of the spring which has arm ends 
engaged in a seat in the first element. 



10. Transmission in accordance with claim 9 
characterized in that the seat comprises a part 
received between the ends of the arms. 



11. Transmission in accordance with claim 9 
40 characterized in that the spring has the base of 

the U in a spiral wound coaxially with the 
rotating shaft. 

12- Transmission in accordance with claims 3 and 
45 4 characterized in that the sector gear is sup - 

ported to rotate freely coaxially with said shaft. 

13. Transmission in accordance with claim 9 
characterized in that the springs are two side 

50 by side springs. 

14. Transmission in accordance with claim 1 
characterized in that it comprises limit switch 
means sending to an electronic circuit con- 

55 trolling the motor a signal of reaching by the 

first element at least end positions corre- 
sponding to the end positions of the sprocket 
change mechanism. 
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15. Transmission in accordance with claim 14 
characterized in that the limit switch means 
compnse fixed electrical contact means ar- 
ranged near said end positions of the first 
element and corresponding moving electrical 
contact elements arranged on the first element 
to enter in electrical connection with one of the 
fixed elements upon reaching the corre- 
sponding end position. 

16. Transmission in accordance with claim 15 
characterized in that the fixed elements consist 
of free ends of a single lamination of con- 
ducting material. 

17. Transmission in accordance with claim 16 
characterized in that the lamination is fixed 
centrally and engages near its ends with 
screws for adjusting the position of said con- 
nection ends with the moving contact ele- 
ments. 

18. Transmission in accordance with claim 15 
characterized in that the moving elements are 
electrically connected together. 

19. Transmission in accordance with claim 1 
characterized in that it comprises means for 
detection of the passage of the first element In 
a predetermined position intermediate between 
end positions of movement thereof. 

20. Transmission in accordance with claim 18 
characterized in that the detection means 
comprise another electrical contact element 
rubbing in electrical connection with a re- 
spective fixed surface between one of the end 
positions and the intermediate position. 

21. Transmission in accordance with claim 1 
characterized in that the electric motor is a 
stepped motor. 
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